Biosynthesis of ribosomal proteins by poly(A)-containing mRNAs from rat liver in a wheat germ cell-free system and sizes of mRNAs coding ribosomal proteins.
(1) Poly(A)-containing mRNAs from total polysomal RNA of regenerating rat liver were incubated with [3H]leucine in a wheat germ cell-free system. Ribosomal proteins were purified as described previously [1], and with two-dimensional gel electrophoresis. The proteins on the gel except for less basic protein had appreciable radioactivity, whereas the surrounding areas had very low radioactivity. Acetic acid-soluble proteins labeled in this system were subjected to three-dimensional gel electrophoresis [2]. Except for L1 and L2 proteins, each of the ribosomal proteins, including less basic ones, showed a major radioactive peak coinciding with the protein band on SDS gel. Thus, the wheat germ cell-free system completely translates almost all mRNAs for individual ribosomal proteins. Equimolar amounts of almost all ribosomal proteins were synthesized in the presence of the saturating concentration of mRNAs. (2) Free polysomes from regenerating rat liver were fractionated into three sizes. Each class of polysomes was incubated with [3H]leucine. Ribosomal proteins with molecular weights of 40 000 to 21 000 were mainly synthesized by Fraction B (5-14 monomeric ribosomes), L1 and L2 [2] with 60 000 and 54 000, by Fraction C (greater than 15 monomeric ribosomes) and B, and ribosomal proteins smaller than 20 000 by Fractions A (less than pentamer) and B. (3) mRNAs from rat liver total polysomes were fractionated into seven classes by size and each was translated in the wheat germ extract. Ribosomal proteins with molecular weights of 54 000 to 30 000 were mainly synthesized by mRNAs of 12 to 14.5 S, ribosomal proteins of 35 000 to 22 000 by those of 9.5 to 12 S, ribosomal proteins of 22 000 to 13 000 by those of 7 to 9.5 S, and smaller ribosomal proteins by those smaller than 7 S. These results indicate that individual ribosomal proteins are synthesized by monocistronic mRNAs, the lengths of which are proportional to the molecular weights of the corresponding ribosomal proteins.